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In the face of modern challenges linked to energy, the renewable energy sector has been growing at a 
fast pace. Indeed, renewable sources of energy offer an alternative to the fossil fuels we have been 
using for decades. As resources of fossil fuels are depleting and societies slowly realise the hugely 
negative impact that those have been having on the environment and, in turn, on populations (through 
health issues for example), turning towards renewable energies seems a pressing matter. 
As interest in renewable energies grew and continues to grow, companies across the world are taking 
advantage of this new opportunity. Many organisations are now active in the renewable energy sector. 
These go from NGOs and manufacturers to start-ups and investments funds. Governments also play 
an important part in the development of the sector of renewable energies as each country sets more or 
less ambitious goals for an energetic transition. 
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Although literature about renewable energy businesses is growing, it remains a recent topic that needs 
to be studied further. Understanding what the success factors of these businesses are is essential to 
helping the sector develop, and therefore supporting the development of efficient and sustainable 
energy solutions for our society. 
This thesis analyses four renewable energy businesses in four different countries: First Solar in the 
United States, Hanergy Thin Film Power in China, Sharp Solar in Japan and Photowatt in France. 
These four companies have in common the manufacturing of renewable energy production equipment. 
In these four cases, the businesses are involved in solar energy. 
Five possible success factors have been tested against each company. These possible success factors 
are related respectively to 1) the company’s process and efficiency innovation, 2) its development and 
use of new technologies, 3) its Research and Development activities, 4) its presence in the value chain, 
and finally, 5) the legal and financial environments of the country in which it is based. It is public 
information including the companies’ annual reports, press articles as well as academic articles that 
allowed to test these possible success factors. 
This qualitative research method allowed to categorise each possible success factors into key success 
factors (validated by most or all case studies) or case by case success factors (validated by few case 
studies). The results of the thesis are the following: development and use of new technologies, 
Research and Development, and presence in the value chain are three key success factors; process and 
efficiency innovation, and legal and financial environments are case by case success factors. 
Limitations of this thesis include that only four companies were analysed and that only secondary data 
was used. Further study should focus on doing more case studies of a wider variety of renewable 
energy businesses. It should also include interviews of members of the companies under review as 
well as industry specialists. Finally, the addition of quantitative data and analysis would help deepen 
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Energy is an essential component of our life from the electricity we use for home appliances or to 
power our lighting systems, to the fuel that powers the cars we drive. 
It is the progress achieved in the use of energy that allowed the major Industrial Revolutions we have 
known to happen throughout the 19th and 20th centuries (Cisco, 2017). First, the use of coal and steam 
engines lead to the start of train transportation and large machinery; then, the invention of electricity 
and combustion engine, thanks to the extraction of gas and oil, allowed for improved transportation 
infrastructures and home appliances; and finally, the development of nuclear energy, electronics and 
computer science have pushed the development of technology as we know it today. 
Access to energy and the place of renewable energies in developed as well as developing countries is 
an important topic to me that I have previously explored during my bachelor’s degree at University 
College London (UCL). I have had the opportunity to do so in the context of International 
Development and Sustainability classes, and during my undergraduate dissertation on the topic of rural 
electrification in developing Sub-Saharan Africa and its impact on local productive activities from 
socio-economic perspectives. Consequently, it made sense to me to further explore the topic from 
management and financial points of view. What interests me in the analysis of renewable energy 
companies and their success factors is contributing to understand how to provide for alternative energy 
needs in the contexts of climate change and energy poverty. 
Analysing companies from different countries across the world rather than companies from one world 
region or one country only will allow for sounder, more detailed and more objective conclusions. The 
choice of countries is partly personal and partly due to their economic and political positions on the 
international scene. I wanted to analyse a Japanese company as I am writing this thesis from Tokyo as 
a Waseda University student, and a French company as France is my home country. It seemed 
necessary to add companies from larger countries that have importance internationally, hence selecting 
a company from the United States and one from China. 
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Motivation for this Topic 
 
The goal of the thesis is to identify success factors of renewable energy businesses. More specifically, 
this research aims to find common success factors of renewable energy businesses across the world, 
to gain better understanding about the sector of renewable energies globally. For this, four companies 
from four different countries will be analysed. As the importance of alternative sources of energy will 
be highlighted, there needs to be a focus on understanding how to develop and deliver these energies. 
Today, many private firms have taken up this challenge. Therefore, this research aims to help these 
renewable energy businesses to be profitable and sustainable while being beneficial to our 
environment and society. 
The conclusions and suggestions that will come out of this research will have to take into account the 
differing situations and environments energy companies might face. For example, the specific activity 
of each company needs to be considered (e.g. what type of renewable resources they use to produce 
their energy, whether their scope of activity includes research and development or not, etc.). The 
country in which they operate will also be an important factor to analyse and consider. As seen in the 
previous section, the four countries chosen for the case studies display different renewable energy 
markets and ambitions. 
The goal of this study is to provide answers concerning success factors for both the internal operation 








Chapter 2: The Renewable Energy Sector 
 
Definition of Key Words 
Renewable Energies 
Renewable energy is generally defined as energy that is produced thanks to sources that are deemed 
unlimited (Collins, 2020). This includes wind, sun and water or tidal movement among others. The 
definition of renewable energies is debated because it relies on the judgement of whether a resource 
is unlimited or not. It is usually explained that renewable energies come from natural resources that 
must recreate themselves at a human timescale (Environmental and Energy Study Institute, 2020). 
This means that using this resource to produce energy for ourselves does not harm our ability to 
produce more energy later, and even, does not harm future generations’ ability to produce energy for 
themselves when they will need it. This opposes renewable energy sources to fossil fuels. 
The expression clean energy is frequently used and refers to the environmental impact that producing 
energy may have (United Nations, 2020a). Producing nuclear energy for example creates nuclear 
waste. All other energies that are responsible for pollution (gas and coal for instance) are not clean 
energies. 
Another dimension exists to the definition of renewable energies in light of the sustainable 
development issues that we know today. Even though it is not the strict definition of renewable 
energies, it is important to account for the social impact of renewable energies. As highlighted by the 
United Nations’ 2015 Sustainable Development Goals (SDGs), and goal 7 particularly, the 
development of renewable energy must be made in a way that insures communities’ access to 






Renewable Energy Businesses 
This thesis will analyse four renewable energy businesses across the world. “Renewable energy 
business” has been defined in the context of this thesis as a company that works in the production of 
equipment that allows to produce renewable energy (e.g. solar panels). This may be their only activity 
or one among others that are also linked to renewable energies. These other activities might be 
Research and Development, recycling of energy production material or production and distribution of 
energy for instance. Some renewable energy businesses also operate the power plants built with their 
equipment. The companies selected for the four case studies have at least this manufacturing activity 
in common to make them comparable. This will allow to consistently test the success factors on a 
specific type of business.  
A report by Allied Market Research notes that the renewable energy market is categorised into type, 
end-use and region (2019). According to type, the market can be segmented into hydroelectric power, 
wind power, bioenergy, solar energy and geothermal energy. According to use, it can be divided into 
residential, commercial and industrial. Finally, according to regions, the market can be regrouped into 
North America, Europe, Asia Pacific, and LAMEA (Latin America, Middle East and Africa). 
 
Renewable Energy Context 
The Industry 
The global renewable energy market was estimated at 928 billion US dollars in 2017 and is projected 
to be worth 1 512 billion US dollars in 2025 (Statista, 2019). Renewable energy is the fastest growing 
source of energy in the world (National Geographic, 2020). The growth of the renewable energies’ 
market has a huge impact on societies and economies as it creates jobs, makes electric grids more 




Downsides of renewable energies include that it is difficult to generate power on a very large scale, as 
is possible with fossil fuels (National geographic, 2020). The infrastructure that needs to be put in 
place for renewable energy production (e.g. dams) can also disrupt natural ecosystems. The market 
for renewable energies evolves greatly with the development of new technologies that bring solutions 
to previous challenges and with the increasing demand in the face of population growth and climate 
crises along with growing awareness of populations surrounding the topic (OECD, 2020; IEA, 2017). 
The International Energy Agency (IEA) published in 2019 a report containing a market analysis and 
forecast for renewable energies and technologies from 2019 to 2024 (IEA, 2019). 
They anticipate total renewable capacity to increase by 50% between 2019 and 2024 with particularly 
large expansion of solar photovoltaic (PV). This would correspond to a 1200 GW increase, equivalent 
to today’s capacity of the United States. Within this, 60% would come from solar PV and 25% from 
onshore wind technology. Offshore wind and bioenergy would represent 4% each, and hydropower 
would cover the remaining the 10%. The following graph shows these numbers and the capacity each 
technology brings compared to the others. 
 
Figure 1: Renewable Energy Capacity Growth Between 2019 and 2024 by Technology 
Source: IEA, 2019 
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Additionally, the IEA studied where the increase would take place geographically. China will account 
for 40% of the increase, which is a higher percentage than previously forecast for the country due to 
more favourable conditions for this industry in the country (e.g. improved system integration and 
better competitiveness of solar PV and onshore wind). There is also an optimistic forecast for the 
European Union, but less so for the United States as federal tax incentives set to end have a negative 
effect on the number of projects that will be able to be completed. 
Demand for distributed solar PV (for homes or commercial buildings for example) is set to become 
much more important (China accounting for half of the 320 GW estimated global increase – a 250% 
increase) and create new opportunities but also challenges for renewable energy businesses to adapt 
to this new demand. 
All in all, estimates tend to show that renewable energy will be the largest source of energy for the 
planet in 2040. The Guardian reports oil company BP’s projection of 30% of total global energy 




The four countries analysed in this thesis have different legacies and different systems in place from 
political, economic and judiciary points of view. 
Importantly, the United States and China are much larger economies than Japan and France. According 
to FocusEconomics, an organisation providing economic indicators and forecasts, the United States 
are predicted to be the largest economy in Nominal GDP with 22.336 trillion USD in 2020, before 
China, the second largest with 15.678 trillion USD (2018). Japan is predicted to be ranked just next in 
third position but with a much lesser 2020 Nominal GDP of 5.424 trillion USD, and France is seventh 





China is a world-leading economy thanks to the fast and sustained growth it has experienced following 
the free market reforms and its opening up to foreign trade at the end of the 70s, 40 years ago 
(Congressional Research Service, 2019). This growth has relied heavily on the manufacturing 
industry, causing huge environmental damage such as growing energy consumption, reliance on coal 
and air pollution (Managi and Kaneko, 2006). Although China has been accused by the international 
community of being the one at fault for the pollution created, it has largely refused to let its economy 
suffer at the expense of the country’s development (Albert and Xu, 2016; Li, 2016). This reaction is 
partly based on the fact that western countries had adopted the same development method before 
awareness arose around environmental crises. 
China currently faces acute pollution problems that affect its own population. This, combined with the 
market opportunities that renewable energies present, given the environmental issues we now know, 
has made China interested in being a leader in the renewable energy sector (Chiu, 2017). Chiu analyses 
Chinese President Xi Jinping’s speech at the World Economic Forum in Davos in 2017 and explains 
that the goal of the President is to continue pushing for globalisation while minimising the negative 
effects it carries. This opens the way to the development of the renewable energy sector. 
Today, China is the biggest producer of solar and wind energies (OECD, 2019). It is also the largest 
domestic and outbound investor in renewable energies and has invested more than 100 billion US 
dollars in clean energy in 2015 (Jaeger, Joffe and Song, 2017). The Chinese government plays an 
important role. For example, it has set a target of 58% of coal in the energy mix by 2020 (it was 64% 
in 2015), encouraging the development of renewable energy initiatives. 
 
The United States 
 
In 2018, fossil fuels (coal, oil and natural gas) represented 80% of the energy consumed in the United 
States, a slight improvement from 84% a decade before (Desilver, 2020). Recently, natural gas has 
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replaced part of the coal in this energy mix. Desilver also notes that energy consumption in the United 
States has reached in 2018 the highest level ever recorded since the beginning of data collection in 
1949. 
It is interesting to know that, in 2018, renewable energy was 17% of the energy produced in the United 
States but only 11% of the energy consumed (US EIA, 2020). The following graphs detail the energy 
mix of the United States. 
 
 
Figure 2: United States’ Primary Energy Production by Major Source in 2018 





Figure 3: United States’ Primary Energy Consumption by Energy Use in 2018 
Source: US EIA, 2020 
Solar energy generation is expected to go from 11% of US total renewable energy generation in 2017 
to 48% by 2050 (Center for Climate and Energy Solutions, 2020). This would make it the fastest 
growing energy source. 
A report by the International Renewable Energy Agency (IRENA) explores the prospects of the United 
States’ renewable energy sector (2015). It states that the United States has huge potential to be a leader 
in the renewable energy sector because it benefits from exceptional resources: it has some of the best 
wind, solar, geothermal, hydro and biomass potential in the world. The report also explains that the 
country can count on many other advantages to develop this sector. Indeed, it has a culture of 
innovation, an entrepreneurial business sector, many financing opportunities and a skilled workforce. 
However, it is mentioned that there needs to be a “widespread and systematic policy shift” for the 
United States to not miss this opportunity (IRENA, 2015, p.14). These need to be made at the federal, 
state and local levels. The policies that are needed include ones that will support innovation, spread 
knowledge and awareness about renewable energies, properly integrate renewable energy to the 
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electricity grid, create investor confidence thanks to a certain rather than uncertain business 




In 2018, 17.4% of Japan’s energy production was from renewable energy sources (Institute for 
Sustainable Energy Policies, 2019). This was a 1 percentage point increase from 16.4% in 2017. The 
share of solar PV specifically is 6.5% (37% of total renewable energy sources). Solar, wind and 
biomass energies are increasing in the mix while hydropower and geothermal are more stagnant. 
As explained by the same source, Japan has set a target of 24% by 2030 for its renewable energy 
generation. This is lower than many European countries, as shown in the following graph (some 
countries such as Spain and Denmark are already aiming for 100% renewable energy): 
 
Figure 4: Renewable Energy Shares and Targets 
Source: Institute for Sustainable Energy Policies, 2019 
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Almost a third of the energy generated in Japan before the Fukushima disaster of 2011 was nuclear 
energy. Despite nuclear activities being stopped at once after the incident and plans to somewhat shift 
Japan’s energy sources towards renewables, the Japanese government still plans to keep nuclear 
energy in their total energy mix, at a rate of 20 to 22% by 2030 (McCurry, 2020). However, the 
Fukushima site itself should become a hub of renewable energy, as vowed by its local government. It 
will include 11 solar farms and 10 wind farms. 
Nuclear energy used to be promoted by the government through subsidies and costs collected on top 
of electricity fees under a regulated tariff system by major electric power companies (Matsubara, 
2018). However, the electricity market is now being liberalised. Among others, the regulated tariff 
system will be eliminated. Additionally, many parties in Japan including NGOs are pushing for the 
government to quickly support renewable energy projects and set more ambitious targets than the ones 
that are now in place. Following Fukushima, Japan has had to increase its dependence on imported 





In 2015 in France, 19.1% of the energy produced was from renewable energy sources (Leinmüller, 
2018). At the same time, 72.3% of the energy produced was nuclear and 8.6% from fossil fuels. It is 
expected that 49% of produced energy will be from renewable sources in 2030, with 48% from nuclear 
and 2.9% from fossil fuels. This renewable energy share is in line with high targets set by European 
countries as explained previously. 
The same report states that, in 2015, the largest share of renewable energy was by far from hydropower 
(62%), followed by wind (22.5%) and then solar (8.1%). It is predicted that, in 2030, wind will be 
leading with 43.9%, hydropower will be second with 30.1%, and solar third with 17.5%. 
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Leinmüller further explains that France’s current President Emmanuel Macron is deploying a 
programme in line with the Paris agreements of 2016 to accelerate a transition towards carbon-free 
energy production. The programme includes the financing of renewable energies with the objective of 
doubling wind and solar capacities by 2022, favouring private investment by simplifying procedures 
for renewable energy deployment and focusing efforts on research, development and investment in 
storage operators and smart grids. Citizens and local authorities will have the opportunity to receive 
funding for renewable energy projects and self-generation of electricity will be encouraged. In parallel, 





















Renewable energy companies as defined in this thesis are rather recent due to the history of the energy 
sector and the only recent interest and capacities developed in this area. For this reason, the data 
available about these companies is limited and the research is based only on what has been observed 
already. However, as this is an extremely important topic, there exists some literature about renewable 
energy companies and more about the renewable energy sector in general, which can be used in this 
research project. 
Aslani and Mohaghar have researched what are the key areas of business structure that renewable 
energy businesses need to pay attention to if they want to successfully enter the market (2013). Firstly, 
they propose a list of current barriers and limitations to the development of successful renewable 
energy business models: 
 
Figure 5: List of Current Barriers and Limitations 
Source: Aslani and Mohaghar, 2013 
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This list shows that the market is very new. For instance, regulation is still evolving and being amended 
regularly, which leads to uncertainty for entrepreneurs and businesses (particularly visible in points 4, 
10, 12). The conclusion of the authors’ analysis is that renewable energy businesses need, on top of 
having good control over the value chain of their goods and services, to be able to adapt to customer 
needs and market demand in order to be successful. This is achieved over time, by having a flexible 
business structure and flexible product prices. 
Ben Slimane and Rousseau explore the issues that exist about the financing of renewable energy 
business initiatives (2020). They explain that information asymmetry might exist between a lender 
and a borrower. Indeed, lenders have incomplete information about the renewable energy project, such 
as the effectiveness of its management or the overall quality of the project (Stiglitz and Weiss, 1981). 
Their experiment consists in analysing the crowdlending campaigns of 167 projects of renewable 
energy that used some of the biggest crowdlending platforms in France. This means that their research 
is based on entrepreneurial projects rather than those of large companies (the borrowers are SMEs). 
However, their results are interesting in the context of this thesis. They highlight that lenders make 
their decision to invest based on the financial strength and robustness of the company and project, and 
that this is an essential criterion for them. Even when investing in socially and environmentally 
responsible projects, the return on investment is the most important in determining whether the lender 
will enter the deal or not. Additionally, the lenders take into account the profile of the entrepreneur 
and would rather lend to sizeable enough companies that have some track record rather than pure start-
up companies. 
Francis et al. have analysed why some companies failed in the booming sector of renewable energies 
and identified some success factors (2013). They explain that many companies have known 
bankruptcy, fall of sales or decline in productivity, which has pushed them out of the market. An 
underlying reason for the failure of these businesses is harsh intra-industry competition. This results 
in overcapacity in the industry and important margin pressure. This is particularly true in the solar and 
wind industries that were very promising, hence initially attracted many companies. These failures 
have, in recent years, harmed investor confidence and made growth of investment unsteady. The article 
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points out that some companies have managed to overcome competition difficulties by focusing on 
cost efficiency and process innovation rather than new technology innovation. The authors make 
recommendations for renewable energy businesses. These include having a strategy that is market-
focused rather than technology-focused to ensure they answer a real demand and avoid as much as 
possible being caught up by competitors. Companies’ strategy should also be to seek partnerships with 
other businesses whenever possible. This could be businesses that develop new technologies. These 
companies can be outside of the renewable energy sector but have an interest in this activity as they 
need to meet CSR goals for instance. This will be the case of some large multinational corporations. 
Additionally, being involved in all steps of the value chain can help a renewable energy business 
differentiate itself and give it the capacity to deploy projects rapidly. Finally, the authors also advise 
companies to take advantage of government subsidies but avoid reliance on them and instead focus on 
cost competitiveness. They also advise to balance carefully Research and Development and 
application of technology, warning to not invest too much in risky Research and Development that has 
little probability of leading to successful innovation and profit, and rather to make an intensive use of 
a technology once it is proven to be useful and efficient. 
There is a lot of literature around the success factors of renewable energy projects. Renewable energy 
projects refer to smaller, sometimes individual, power plant installation projects rather than businesses, 
but it can provide interesting insight into the sector of renewable energies and the implementation of 
power plants. A study by Lam, Yang and Yu determined Critical Success Factors of renewable energy 
projects in the Pearl River Delta in China (2017). These included Research and Development 
capabilities, capital availability, safety, customer satisfaction and competitiveness against fossil fuels. 
Donastorg, Renukappa and Suresh have studied renewable energy projects in Dominican Republic 
(2020). Dominican Republic is a country that has huge potential for renewable energy thanks to its 
natural resources. However, the country still relies on fossil fuels, and this results in many issues about 
energy, such as accessibility (physically because of insufficient grid coverage and financially because 
of high tariffs) and unreliability. The paper cites five main Critical Success Factors for renewable 
energy projects, which can be qualified as “external” to the business or organisation: correct 
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implementation of laws and regulations, coordination of actors, creation of financial tools, 
transparency from the legal and financial environments and access to the grid. Although these are 
different from the more “internal” factors we have previously seen, it can be worth checking the 
environments of the four companies that will later be analysed, based on these examples of Critical 
Success Factors. 
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Possible Success Factors Based on Previous Research 
 
Based on the information from the introduction, context and literature review chapters, we can develop 
hypotheses in the form of success factors to be tested. Parker argues that Critical Success Factors may 
vary from one project to another (2010). On the contrary, Hsiang-Yung suggests that Critical Success 
Factors in the energy sector, including the renewable energy sector, are the same across all 
organisations (2012). While Hsiang-Yung theory clearly relates to renewable energy businesses, 
Parker’s theory addresses small-sized renewable energy projects only. Therefore, Hsiang-Yung’s 
theory seems more applicable to this study. Based on this, we would assume that a success factor that 
applies to the four companies analysed would be applicable to all renewable energy businesses, as the 
four companies analysed have similar activities in the same sector of renewable energy. 
I have developed five potential success factors based on previous research. For each, I have specified 
from which study/studies in the literature review it has been derived. 
Success factor number 1: Renewable energy businesses need to have a clear focus on process 
efficiency or innovation to remain competitive within their industry (based on Francis et al. research). 
Success factor number 2: Renewable energy businesses should have a goal of constantly developing 
and making use of new technologies (based on Aslani and Mohaghar and Francis et al. research). 
Success factor number 3: Renewable energy businesses should invest greatly in Research and 
Development to ensure their competitive advantage (based on Lam, Yang and Yu research). 
Success factor number 4: Renewable energy businesses should be involved in most of the steps of 
the value chain to benefit from a clear differentiation on the market (based on Francis et al. and Ben 
Slimane and Rousseau research). 
Success factor number 5: The renewable energy business needs to be implemented in countries where 
the legal and financial environments around renewable energies is set and transparent (based on Aslani 
and Mohaghar and on Donastorg, Renukappa and Suresh research). 
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After analysing the four companies in the four different countries, we will try to answer the following 
questions: 
Based on the four case studies, do we confirm or invalidate each one of the above-mentioned possible 
success factors for renewable energy businesses? Furthermore, can we draw some new success factors 




Overall, this research project uses a qualitative research method, even though numerical data may be 
used to analyse the four companies. The success factor hypotheses will be tested using information 
found on the company websites directly (including their annual reports), articles from the public media 
and academic papers. 
The goal of the case studies is to test the success factors that have been elaborated in the previous 
section. In the context of this study, a successful company is defined as a company that has improving 
revenue over the last two years of available data if this data is available. To check this, we will look 
at financial information in annual reports. If this data is not available, we will look for other sources 
of public information that could indicate the increase in revenue or profitability of the business. 
Defining “success” in that way allows for a wider choice of renewable energy businesses for the 
following case studies. Indeed, many renewable energy businesses are part of wider companies such 
as energy or electronics companies. In these cases, however, it is more difficult to find detailed 
financial information about the renewable energy businesses. For each business selected for case 
studies, we will provide an explanation of why they fit the success criteria in the following section. 
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As the four companies that will be chosen for this research project will fit the criteria set above, we 
will be able to test each success factor against each company to determine if it applies to it or not. 
Finally, we will be able to count how many companies each success factor applies to. If it applies to 
at least three companies and if the only failing company has strong mitigating circumstances for failing 
the test, it would be confirmed as a key success factor. If it applies fully or partially to at least two 
companies, we would say that it may be a success factor to some extent. For this, we will need to have 
a case by case approach. Finally, if a success factor applies to one company only or none, we would 

















Chapter 5: Case Studies 
 
Selection Policy of Case Studies 
 
The renewable energy business chosen for the United States’ case study is First Solar. First Solar’s 
annual reports up to 2019 are available online (First Solar, 2018; First Solar, 2019a). Although First 
Solar has not been consistently profitable over the past few years (395,964,000 US dollars net income 
in 2014, 593,406,000 in 2015 and 144,326,000 in 2018, but at a loss of 416,112,000 US dollars in 
2016, 165,615,000 in 2017 and 114,933,000 in 2019), the company has increased its revenues between 
2018 and 2019 from 2,244,044,000 US dollars to 3,063,117,000 US dollars. Therefore, it fulfils the 
revenue criteria. 
For the case study of China, we have chosen Hanergy Thin Film Group. The company’s annual reports 
up to 2018 are available online (Hanergy Thin Film Power, 2018). These show that the company has 
increased its revenues between 2017 and 2018 from 6,147,385,000 HKD (approximately 793.172,000 
US dollars) to 21,251,772,000 HKD (approximately 2,742,031,000 US dollars). Hanergy Thin Film 
was also profitable these two years (5,193,068,000 HKD in 2018 – approximately 669,848,000 US 
dollars - and 261,032,000 HKD in 2017 – approximately 33,670,000 US dollars). 
For Japan, Sharp Solar will be analysed. A 2015 article explains that Sharp was forecasting a return to 
profitability for its Solar company in the next year (The Japan Times, 2015). This was accompanied 
by a 1.4 billion yens investment of Sharp into its solar activities, which shows Sharp’s dedication to 
making these activities grow and be profitable. Furthermore, Sharp Solar is still cited as a major player 
of the solar PV module market by Saur Energy (2018). The Energy Solutions activities of Sharp are 
reported under the Smart Home segment (which also includes Health and Environment Systems and 
IoT Communications). This segment has had increasing revenue between 2017 and 2018 from around 
550 billion yens (approximately 5,124,430,000 US dollars) to 600 billion yens (approximately 
5,590,287,000 US dollars) (Sharp, 2018). 
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Finally, the case study for France will be about Photowatt. There is little information about Photowatt 
in EDF’s (the group that owns Photowatt) annual report (EDF, 2018). It however mentions its new 
focus on Research and Development and the new technologies that Photowatt is developing. There 
are also many online articles explaining about Photowatt’s joint venture with two other solar 
businesses (L’Usine Nouvelle, 2018) based on this very technology. These articles suggest that this 
project will allow Photowatt to increase its revenue and reach profitability after the years of difficulties 
it has experienced before being acquired by EDF. 
As explained in the “Definition of Key Words” section, all these companies have in common their 




Case 1: First Solar, United States 
Company Background and its Energy Business 
 
First Solar is an American company that works in the field of renewable energies, specialising in solar 
energy (First Solar, 2019b). The company manufactures solar panels, provides large-scale solar PV 
power plants, and offers services such as financing of projects, maintenance of power plant equipment 
and end-of-life material recycling. It also has Research and Development activities. 
First Solar was founded in 1990 by Harold McMaster as Solar Cells Inc. and was rebranded First Solar 
in 1999. The company has been publicly listed since 2006. It trades on the NASDAQ stock exchange 
and its headquarters are located in Tempe, Arizona, Unites States. It is also listed on the Photovoltaik 
Global 30 index since the creation of the index in 2009. The current CEO of the company is Mark 
Widmar, who is in this position since 2016. 
First Solar positions itself in its 2018 annual report as a leading global provider of photovoltaic solar 
systems that offers an economically attractive alternative to fossil fuel energies (First Solar, 2018). 
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Indeed, they have provided solar PV equipment for power plants across the globe. In 2019, the 
company had deployed more than 17 GW globally. 
 
Applicability of Each Possible Success Factor 
 
Possible success factor number 1 (process efficiency and innovation) 
First Solar demonstrates strong focus on the improvement of their manufacturing processes, both in 
capacity and efficiency. Although they recognise that the industry in which they operate has very little 
room for differentiation relative to the electricity it provides, they are conscious of their unique 
advantages that rely partly on their manufacturing capacity, and put a lot of effort in sustaining these 
advantages. 
First Solar boasts an important manufacturing advantage. The manufacturing of the solar modules 
takes only three and a half hours. The production is based on an integrated production line and an 
automated and continuous process. This efficient production process is in part allowed by the 
technology they use (cadmium telluride - CdTe), which eliminates the need for separate processing 
steps required by other technologies. 
Thanks to operational improvements, in December 2019 compared to December 2018, the company 
was able to produce equipment generating + 152% of megawatts per day. Capacity utilisation and 
production yield were also improved over the last year. 
First Solar has also eliminated the need for different supply chain operators, making the production 
process simpler and quicker. All this allows for a large quantity of products to be made using fewer 






Possible success factor number 2 (development and use of new technologies) 
First Solar has a clear objective of constantly developing and improving the technology present in 
their solar panels to create more efficient and attractive products. 
The semi-conductor technology used by First Solar in their solar panels is cadmium telluride because 
as well as having low manufacturing costs, it displays high ratings for performance and reliability. 
Indeed, 100 times less semi-conductor material is needed with these modules to absorb sunlight 
compared to crystalline silicone modules (another technology widely used in solar PV), and the 
modules First Solar is able to produce using these semi-conductors can generate electricity for 25+ 
years. Additionally, this technology makes it possible to produce a lot of energy and functions well in 
unfavourable weather conditions, a huge asset for solar panels that can otherwise easily be limited by 
bad weather. 
Another example of making use of new technologies to improve their offering is seen through the 
successful increase of the average watts-per-module of First Solar’s products. Over the past two years, 
it has improved from 411 to 440 watts-per-module. Furthermore, the company has a mid-term 
objective of creating a 500 watts module. To support this goal, there is the Copper Replacement 
(CuRe) programme in place. This programme aims to use a new technology not only to increase the 
wattage of the modules, but also to improve the temperature coefficient advantage of the modules and 
to reduce their long-term degradation, hence improve their overall quality and efficiency. 
 
Possible success factor number 3 (Research and Development) 
We can read on the company’s website “About Us” page that “no company invests more in R&D 
advancing our technology to rapidly increase our energy yield, lower LCOE [levelized cost of energy], 
and provide stable grid integration” (First Solar, 2020). First Solar also insists on the Research and 
Development done by the company in its annual reports, where it explains that their R&D model 
differentiates them from their competition, especially thanks to its vertical integration. 
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As a percentage of  net sales, Research and Development represented 4.3% (equivalent to 124,762,000 
US dollars) in 2016, 3.0% (equivalent to 88,573,000 US dollars) in 2017, 3.8% (equivalent to 
84,472,000 US dollars) in 2018 and 3.2% (equivalent to 96,611,000 US dollars) in 2019 (First Solar, 
2019a). The 2016 to 2017 decrease is explained in part by restructuring activities (leading to a 
reduction of headcount) and reduction of costs such as third party contracted costs. We can see that 
each year, the investment in R&D is substantial, despite some fluctuation caused by changes in 
strategy. 
The Research and Development is focused on improving the energy yield of the solar modules, the 
durability of the modules, and manufacturing efficiencies. The 2018 annual report also states that, 
based on publicly available information, First Solar is a leader in Research and Development 
investment among PV solar modules manufacturers, and that this allows them to make rapid wattage 
gains and cost reductions. 
We see that First Solar invests largely in Research and Development with clear targets and good 
results. We can note that all this further supports success factors 1 and 2. 
 
Possible success factor number 4 (presence in value chain) 
First Solar is involved in a wide range of activities around solar energy. As mentioned previously, the 
company has Research and Development activities, it manufactures solar panels and it does project 
management through its construction of power plants. In its 2019 annual report, it states that it works 
from the sourcing of raw materials to the end-of-life recycling of modules. This means that First Solar 
works along the value chain of the solar panels. Most of the company’s suppliers provide First Solar 
with the raw materials it needs. However, we can note that First Solar does not take part in the 




First Solar explains that other industry players may not be capable of replicating the same capacities 
and efficiencies as they are not as diversified in their activities along the solar value chain. Therefore, 
it is a great advantage that First Solar has been able to leverage, even though it stops before reaching 
the end-clients who buy and consume the electricity. 
 
Possible success factor number 5 (legal and financial environments) 
First Solar is implemented in the United States. As mentioned earlier, the United State already produce 
renewable energy and consume some too, although it represents a small percentage of its total power 
generation and consumption. In the United States, renewable energy policies are decided at the federal, 
state, and local levels (National Academies Press, 2010). This means that legal and financial 
frameworks in this sector may differ from state to state and city to city. 
Many policies have created or are set to create incentive to invest in renewable energies. These include 
the Investment Tax Credit (ITC), the Modified Accelerated Cost-Recovery System (MACRS) and the 
Renewable Fuel Standard (RFS). The American Recovery and Reinvestment Act (ARRA) is a 
stimulus package that was signed into law in 2009 by President Barack Obama to help the United 
States recover from the crisis. It allocated 27.2 billion US dollars to energy efficiency and renewable 
energy research and investment. This was broken down into many categories which include: $115 
million to develop and deploy solar power technologies, $602 million to support the use of energy 
efficient technologies in building and in industry and $602 million to support the use of energy 
efficient technologies in building and in industry. All the above are examples of policies that promise 
a favourable environment for renewable energy businesses. However, we should note that while large 
corporations have benefited from these policies (they were able to use the tax credit advantage as they 
had significant tax liability), smaller businesses have not always managed to (Mendonça, Lacey and 




Furthermore, we have to account for recent policies that have been put in place by current President 
Donald Trump. For example, he announced in 2017 his intention to remove the United States from the 
2015 Paris agreement and officially launched the withdrawal process in 2019 (Farand, 2019). Actions 
like those work against the ambition and the trend of improving environmental conditions, hence 
indirectly against the development of renewable energies as environmentally responsible energy 
solutions. This political climate contributes to instability and uncertainty of the legal and financial 
environments of renewable energies. 
All in all, the United States has regulation and policies about the renewable energy sector, but they 
vary from state to state and are most likely subject to changes. 
 
Case 2: Hanergy Thin Film Power, China 
Company Background and its Energy Business 
 
Hanergy Thin Film Power is a company that works in the field of renewable energies. Its name “Thin 
Film Power” is a reference to the technology that they use in their solar panels. It is a subsidiary of 
Hanergy Holding Group, a Chinese multinational company that was founded in 1989 by Li Hejun, 
who still controls the company today. Initially founded under the name Yuancheng Pulisen Investment 
Co., Ltd, it was given its current name in 2008. Hanergy Holding Group is a privately-owned company 
whose headquarters are in Beijing, China. It used to be listed on the Hong-Kong stock exchange but 
was suspended in 2015 after its stock crashed by 47%. It was delisted in 2019 and privatised. 
Today and since 2009, Hanergy is focused on thin film solar technology, but has historically been an 
electronic components business and was involved in hydro and wind energy activities (it still has hydro 
power capacity installed today). 
The company has a very wide range of activities. It includes research and development, design, 
development, manufacturing, sales of PV equipment and development of solar power plants. 
Furthermore, the photovoltaic products offered by the group are for residential use as well as 
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commercial and industrial or even agricultural uses. They also come in the form of curtain walls or 
mobile power products. 
In the last 10 years, Hanergy has acquired many companies in the sector of solar energy and 
particularly overseas thin film companies. 
 
Applicability of Each Possible Success Factor 
 
Possible success factor number 1 (process efficiency and innovation) 
There is generally little information about Hanergy’s manufacturing processes available online. The 
focus of the company seems to be very clearly on the technology itself, its advancement and 
differentiation from the technologies used by other solar panel manufacturers. 
An article about MiaSolé, an American solar energy company acquired by Hanergy Thin Film Power 
Group, mentions manufacturing processes (Utilities, 2019). It explains that a new cell developed by 
MiaSolé has just achieved high efficiency and can be developed into high volume manufacturing. This 
shows concern for the manufacturing process and scale. However, this is a natural concern that any 
company would have and does not show a particular focus on improving and innovating processes. 
From public online information, we cannot say that Hanergy Thin Film has a particular focus on 
improving process efficiency and creating innovative processes. Although it probably has efficient 
processes, it seems more focused on the technology itself and having an edge on competitors based on 
this rather than their manufacturing capacity and efficiency. 
 
Possible success factor number 2 (development and use of new technologies) 
Hanergy makes use of leading technologies. The very technology they use in their solar panels (thin 
film) shows this ambition. As they explain in their 2018 annual report (Hanergy Thin Film Power, 
2018), thin film technology has qualities of lightness, thinness, flexibility, high performance of power 
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generation in poor lighting conditions, a good sunlight-to-electricity conversion efficiency, and more. 
Its most recent technologies, copper indium gallium selenide (CIGS) and gallium arsenide (GaAs), 
have proven conversion efficiency capacities that beat thin film solar world records (Hanergy, 2018). 
They have also managed to follow the improvement of this technology to be able to provide it to large-
scale industrial project in the sectors of aerospace, transportation and outdoor supplies among others. 
Hanergy boasts a worldwide lead in terms of number and quality of patents. 
It also continuously develops new products based on their more efficient technologies. For example, 
a report published by the company on mobile energy specifically shows that looking at the last few 
years, Hanergy constantly made use of their best technology in new products. In 2016, it released a 
vehicle powered entirely by solar energy (Hanergy Thin Film Power Group, 2018). in 2017, it released 
a new product, Hantile, that allows relevant buildings to reduce their energy consumption to zero. In 
2018, they already had developed a new generation for that product and released Hanpack, a backpack 
equipped with a solar generator. 
 
Possible success factor number 3 (Research and Development) 
Hanergy Thin Film has eight Research and Development centres around the world in total, counting 
the ones that belong to the companies acquired by Hanergy (Hanergy, 2020). It has opened six 
Research and Development centres of its own that are located in Beijing, Sichuan, Silicone Valley of 
the US, and Uppsala, Sweden. Up to now, Hanergy has applied for nearly 1000 patents in new energy. 
60% of those are invention patents. This R&D capacity has allowed the company to be a world leader 
in thin film solar technology. As mentioned earlier, the company holds world records with its 
technologies, including in conversion efficiency measures. 
Research and Development costs were of 621,678,000 Hong-Kong dollars (approximately 80,200,000 
US dollars) in 2017 and 1,050,418,000 Hong-Kong dollars (approximately 135,500,000 US dollars) 
in 2018 (Hanergy Thin Film Power, 2018). This shows the company invests greatly in Research and 
Development. It is particularly important that they explore thin film technology as their model relies 
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on their expertise in this specific technology. Furthermore, Hanergy’s strategy to acquire relevant 
companies overseas has increased their Research and Development capacity, highlighting their 
commitment to R&D activities. 
 
Possible success factor number 4 (presence in value chain) 
Hanergy Thin Film is present at many steps of the solar value chain Hanergy takes part in Research 
and Development, the design of products (solar panels but also products such as its Hanpack 
mentioned previously), the manufacturing and assembling of products and the construction of power 
plants (Hanergy Thin Film Power, 2020). Hanergy does not take care of the production and distribution 
of electricity. 
Being present at all these steps of the value chain as well as having a specific focus on thin film 
technology gives Hanergy an edge in the market and has allowed the company to be a global leader in 
its field. 
 
Possible success factor number 5 (legal and financial environments) 
As the renewable energy sector was booming in China in the 2000’s and the country rapidly became 
a global leader in the sector, the legal framework started to be shaped by the government (Schuman 
and Lin, 2012). The Renewable Energy Law was passed in 2005 and amended in 2009. This supports 
both China’s renewable energy sector of activity and the low-carbon development strategy of the 
country. The law put in place key policies such as national targets for renewable energies, a feed-in 
tariff, as well as arrangements for cost-sharing and funding of incentives. Some issues surfaced 
following the first passing of this law in 2005. However, the amendments made in 2009 clearly aimed 
at correcting these problems and demonstrate China’s ambition to continue developing its renewable 




In their 2018 annual report, Hanergy explains that subsidies that renewable energy businesses benefit 
from while there is no grid parity (electricity from the grid is cheaper than electricity from renewable 
energy sources – because its production cost is lower) are bound to disappear (Hanergy Thin Film 
Power, 2018). This is because as renewable energy technology develops and improves, the production 
cost of electricity from renewable energy sources decreases and so does its price. the 13th Five Year 
Plan for the Development of Solar Energy Industry published by the National Energy Administration 
in 2016 stated that this parity would be achieved in 2020. Whether it is or not, the trend of prices 
getting closer remains true and it is clear that subsidies are likely to be reduced in the near future. 
 
Case 3: Sharp Solar, Japan 
Company Background and its Energy Business 
 
Sharp Solar is a Japanese company that works in the sector of solar energy. It is a subsidiary of Sharp 
Electronics and is owned by Sharp Corporation. It was recently placed under Sharp Energy Solutions 
Corporation (SESJ). Sharp Corporation was founded in 1912 in Tokyo by Tokuji Hayakawa and is 
now based in Osaka, Japan. The multinational has more than 50,000 employees worldwide. The 
company started looking into solar power in 1959 (Sharp, 2020). Sharp was able to begin mass 
production in 1963, four years after starting its solar activity. Thanks to its investment in Research and 
Development using its own engineers, Sharp was quickly able to commercialise some products. The 
first uses of Sharp’s products were marine (e.g. they installed solar panels on buoys and unmanned 
lighthouses). Sharp Electronics has produced a very wide range of products going from calculators 
and phones to screens and refrigerators. 
Today, Sharp Solar’s products have various applications. They are used in satellites and lighthouses 
but also have industrial and residential uses. The company takes part in Research and Development, 
manufacturing, installation of solar panels and after-sale service. On some of its projects, Sharp Solar 
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sells the electricity its power plants generate to utility companies. Sharp Solar has activities in Japan 
and abroad. 
  
Applicability of Each Possible Success Factor 
 
Possible success factor number 1 (process efficiency and innovation) 
There is little information available about Sharp Solar’s approach to process efficiency and innovation. 
The company website mentions that the solutions offered by Sharp Solar are fast and flexible and that 
they uphold Japanese Quality (Sharp Solar, 2020). However, there is no further detail on processes 
including manufacturing processes, and how these might contribute to the company’s strengths. 
As in the case of Hanergy Thin Film, we cannot say that Sharp Solar has a particular focus on process 
efficiency and innovation. Although the company probably has efficient process that we can assume 
it reviews and updates over time, it does not seem to be its priority. It seems that the company’s focus 
is more on improving the technologies and products themselves. 
 
Possible success factor number 2 (development and use of new technologies) 
Sharp Solar shows clear focus on developing their solar technology. From the beginning of Sharp 
Corporation’s involvement in solar power, the company has invested in Research and Development 
and has been able to improve its solar technology. Throughout its history, Sharp Solar has, among 
others, achieved highest cell conversion efficiency at 22% in 1992, developed solar cells that can be 
used as material for windows in 2005 and achieved highest conversion efficiency in a polycrystalline 
photovoltaic module at 14.4% in 2008. It has also been involved in thin film technology for a decade, 
as the technology was promising and in high demand (Sharp, 2009). 
Additionally, Sharp Solar is now developing a part of its business that focuses on delivering Smart 
Homes to individuals based around renewable energies (Sharp Energy Solutions Corporation, 2020). 
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It is also working on mega-solar plants and large-scale roof-top installations. This diversification of 
its business and product offerings shows that Sharp has the ambition of using its technologies to create 
various products and adapting them to different uses. For this, the underlying technology is essential. 
These programmes are of course a way for the company to sustain its activity and grow, but also to 
broaden the use of renewable energies and their deployment in the society. 
 
Possible success factor number 3 (Research and Development) 
As mentioned in the previous points, Sharp Solar has relied throughout its history on Research and 
Development. This has led to the company breaking world records for measures such as conversion 
efficiency, which placed them as leaders in their field. 
The 2018 Sharp annual report details R&D expenditure for the last few years (Sharp, 2018). In 2018, 
the investment of Sharp Corporation in R&D was of 100,536,000,000 yens (approximately 935 million 
US dollars). In 2017 it was 106,107,000,000 yens (approximately 986,000,000 US dollars), and in 
2016 it was 130,120,000,000 yens (approximately 1,210,000,000 US dollars). We can note a decrease 
in the amount over the past few years. However, it remains a very high investment. This shows that 
Sharp Solar is part of a corporation that invests greatly in Research and Development. 
Furthermore, an article by PV Magazine highlights Sharp Solar’s current Research and Development 
efforts (PV Magazine, 2019). It mentions the company’s achievement of a world record solar cell 
conversion efficiency which it attributes to its recent R&D development. The article also says that the 
new modules developed are very light and flexible which allows for applications on satellites, 







Possible success factor number 4 (presence in value chain) 
Sharp Solar is operating in many steps of the value chain. As we saw, they take part in the Research 
and Development of their own technologies and products. Of course, it manufactures its solar panels, 
Finally, it offers solutions for the design, the installation as well as the operations and maintenance of 
their clients’ power plants (Sharp Solar, 2020). 
On some occasions, Sharp Solar acts as an Independent Power Producer (IPP) and sells the electricity 
generated by its power plants to utility companies or other parties. This is a particularity of Sharp Solar 
compared to the other companies analysed in this thesis. 
A 2009 document published by Sharp Solar explains the ambition at that time to develop their presence 
over the value chain (2009). This included production, system integration and being an Independent 
Power Producer (IPP). The company was also already planning on developing its business model to 
establish overseas production bases and expand their activity to local procurement and local sales in 
the countries where they sold solar panels. 
 
Possible success factor number 5 (legal and financial environments) 
In 2012, feed-in-tariffs were put in place in Japan (Japan Times, 2018). In the following five years, 
more than 28 GW of renewable energies from different sources started operating (Baker McKenzie, 
2017). However, the feed-in-tariff prices have already decreased and are set to be drastically cut by 
the mid 2020’s. This is to relieve pressure on utility companies in Japan that had to buy back electricity 
from renewable energy sources to households at a high price compared to the one they can sell their 
own electricity at. 
There are other regulations and plans that set the environment for renewable energies in Japan. For 
instance, the Fifth Strategic Energy Plan details what percentage of the energy mix each energy source 
should represent by 2030 (The Law Reviews, 2019). Even though this plan shows that the 
government’s goal is for renewable energies to become a more and more important source of energy 
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in Japan, it is difficult to find concrete information about which legal and financial policies will be put 
in place to achieve this other than the feed-in-tariff mentioned above. 
Some information was found concerning practical policies put in place in Japan. Those include 
subsidies that the government gives out to regions or cities for them to implement reforms and 
regulations that will help achieve the country’s renewable energy targets (French Embassy in Japan, 
2017). In the private sector, energy companies are asked to use their position to help the development 
of renewable energies. However, in practice, they are given no incentive to do so. 
Overall, there seems to be little concrete policies (legal, financial or otherwise) in place to facilitate 
the achievement of renewable energy targets in Japan. It is difficult to find out if recommendations by 
the government are truly backed by regulation. 
 
Case 4: Photowatt, France 
Company Background and its Energy Business 
 
Photowatt is a French company that works in solar energy. The company was initially created in 1979 
as a research centre for Philips that would investigate solar cells for NASA satellites (Photowatt, 
2020a). Over time, it developed into a solar panel manufacturer. Today, it designs wafers, cells and 
modules, and it brands itself as a pioneer of the photovoltaic industry in France. 
In 2011, Photowatt was placed under administration and had to reduce its workforce. In 2012, as the 
company was unable to solve its financial problems, it was put in liquidation. It was then bought by 
Electricité de France (EDF), the major French electric utility company, largely owned by the French 
state. The EDF Group is the world’s biggest energy generator and largest generator of new and 
renewable energies in Europe with 28.3 GW installed capacity (Photowatt, 2020b). It has 38.5 million 
customers around the globe and 72.9 billion euros in revenue per year. This gave Photowatt the 
opportunity to continue its activities as part of a bigger and more solid organisation. Photowatt is now 
a subsidiary of EDF New Energies. 
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Photowatt is a relatively small company that employs 200 people in France today. In this, it differs 
from the American and the Chinese case studies. Its situation as a subsidiary within a very large utility 
company will bring an interesting angle to this study. 
 
Applicability of Each Possible Success Factor 
 
Possible success factor number 1 (process efficiency and innovation) 
Photowatt mentions some plans to change their manufacturing strategy. It intends to develop with two 
of its industrial partners, Canadian Solar Inc. and ECM Greentech (a France-based company), a new 
production structure called Photowatt Crystal Advanced (EDF Renewable, 2018). This structure 
would focus on putting in place a low-carbon process to produce high-tech ingots and wafers (EDF, 
2018). It would benefit from ECM Greentech’s expertise in technology and Canadian Solar’s global 
presence to take advantage of growing opportunities in the solar energy market both in France and 
abroad. The production capacity would gradually increase over time to reach ten times the current 
production capacity of Photowatt. This initiative shows that Photowatt tries to include process 
innovation in its project to improve its offering. This is a large-scale project that relies on this new, 
carbon efficient process. 
However, there is no information about other plans to make production processes more efficient. 
Although this low-carbon project would rely on a new, more efficient process, there is no mention of 
further research to make production faster or less costly for example. For this reason, Photowatt does 
not appear to have a systematic focus on process efficiency. 
 
Possible success factor number 2 (development and use of new technologies) 
At first look, Photowatt does not seem to be in a race to develop and use new technologies that would 
make their products more efficient and more attractive to customers. Photowatt’s solar panels use 
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crystalline silicon technology, which, as mentioned in the First Solar case study, is a widely used 
technology in solar energy. However, we have seen that First Solar uses a component that is more 
efficient in capturing sunlight. This suggests that until now, Photowatt may not have been focused on 
developing and using new technology in their solar panels. 
Nevertheless, Photowatt explains that they want to make special effort to research and develop new 
technologies that would differentiate their products (Batinfo, 2018). They would launch their own 
Research and Development programme, focused on innovation for photovoltaic cells and modules. 
Furthermore, the partnership mentioned for the previous success factor of Photowatt with Canadian 
Solar Inc. and ECM Greentech aims to take advantage of the two partners’ capacities, knowledge and 
expertise (Batinfo, 2018). Indeed, ECM Greentech, in partnership with the French National Solar 
Energy Institute (INES), has developed a new and less costly technology to produce ingots and wafers, 
used in all solar panels. This partnership aims at using this innovation to help Photowatt regain profit 
after its difficult financial times. 
 
Possible success factor number 3 (Research and Development) 
As mentioned in the previous section, Photowatt is opening their own Research and Development 
programme in the form of “Photowatt Lab” (EDF Renewables, 2018). Their work will include 
collaboration with EDF Group’s Research and Development and other research centres such as the 
French National Solar Energy Institute (INES) or the Ile-de-France Photovoltaic Institute (IPVF). The 
objective of this R&D is to find new technologies for solar cells and modules, and hence, to improve 
their quality and efficiency. 
EDF’s Research and Development is integrated and interdisciplinary, meaning that it takes advantage 
of synergies and transfers that can be made between different parts of the company. Furthermore, in 
2017, EDF spent 546 million euros (approximately 620 million US dollars) on Research and 
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Development. This shows that Photowatt is part of a greater group that has knowledge and expertise 
in R&D in the energy sector as well as solid Research and Development facilities and programmes. 
We should note that the Photowatt Lab project is recent (it is mentioned in EDF’s annual reports since 
2017). It suggests that Photowatt benefits from EDF (notably, its size and its important place in the 
French market), and that not having solid R&D activities in the past might have been a 
cause/consequence of the company’s poor health. This would point towards success factor number 3 
being validated. 
 
Possible success factor number 4 (presence in value chain) 
Photowatt is active in few steps of the solar energy value chain. As explained, it has recently started 
its Research and Development activity, and it is of course an important player of the manufacturing of 
solar panels. However, it does not take part in the construction of solar power plants, or their operations 
and maintenance, like other companies that manufacture renewable energy equipment might do. 
Nevertheless, it is now part of EDF which means that it is part of a group that works at more steps of 
the solar value chain. EDF not only builds and operates power plants, it also distributes and sells the 
electricity directly to consumers. 
We can once again take into account the fact that Photowatt did not manage to stay afloat on its own 
before being bought back by EDF. Being present at more steps of the value chain could have been a 
way for Photowatt to be successful on its own. 
All in all, Photowatt is involved in some steps of the value chain and is not planning to expand its 
activity to steps that EDF is already involved in. It makes sense to not duplicate what EDF is already 
doing in the rest of the value chain. Therefore, it can be concluded that Photowatt, although not present 
in the whole value chain, benefits from the integration of the value chain through EDF and the possible 




Possible success factor number 5 (legal and financial environments) 
France has some clear targets concerning renewable energies at the national level (in terms of 
production, consumption and what fossil fuels it should replace for example). This follows the 
European-level ambition to turn towards renewable energies. To support these objectives, there are 
well-identified ways in which the French government helps renewable energy businesses that can be 
found on the website of the Ministry for the Ecological and United Transition (Ministère de la 
Transition Ecologique et Solidaire, 2020). These include fiscal arrangements and feed-in tariffs. The 
general government’s website offers more information about the evolution of the legal and financial 
frameworks and the opportunities available around renewable energies, for example in the report of 
the Ministers’ council of February 2016 (Gouvernement, 2016). 
Overall, the legal and financial frameworks for renewable energies are set and transparent. Even 
though it has been changing recently with the push for an energy transition, it is going in a positive 
direction. This means that renewable energy businesses can rely on predictable and improving legal 












Results and Discussion 
 
The following table summarises whether each success factor applies to each company analysed or 
not. The key to the table is the following: ○ = yes; × = no; ∆ = questionable/in-between. 
 United States China Japan France 
Success factor number 1: 
Process efficiency and innovation 
○ × × ∆ 
Success factor number 2: 
Development and use of new 
technologies 
○ ○ ○ ∆ 
Success factor number 3: 
Research and Development 
○ ○ ○ ∆ 
Success factor number 4: 
Presence in value chain 
○ ○ ○ ○ 
Success factor number 5: 
Legal and financial environments 
∆ ○ ∆ ○ 
 
Figure 7: Case Studies’ Results Summary Table 
We notice a diversity in the results that we have. Only one possible success factor has been validated 
by the four case studies. The rest of the possible success factors have more nuanced results. 
The Possible Success factor number 1 (process efficiency and innovation) was only validated in one 
case study and partially validated in another. Based on this, we can try to find out if it is a success 
factor to some extent. In both cases where it was validated or partially validated, process efficiency 
and innovation were used to create differentiation for the renewable energy business and therefore to 
remain competitive in the market. However, the case studies that have not validated it show that it is 
not a necessary element for the success of a renewable energy business. Therefore, we would 
categorise process efficiency and innovation as a case by case success factor. 
The Possible Success Factor number 2 (development and use of new technologies) was validated in 
three cases, but not entirely for the French case study. This is because this strategy is only new to 
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Photowatt. However, the development and use of new technologies by Photowatt is indeed part of the 
company’s effort to boost its activity. Therefore, we would categorise development and use of new 
technologies as a key success factor for renewable energy businesses. 
The Possible Success Factor number 3 (Research and Development) was also validated in three cases, 
but not entirely for the French case study. The same reason as for the Possible Success Factor number 
2 applies to the French situation: Photowatt has very recently launched its Research and Development 
efforts as part of its strategy. Therefore, we would also categorise Research and Development as a key 
success factor for renewable energy businesses. 
The Possible Success Factor number 4 (presence in value chain) was validated in the four case studies. 
The case studies have showed that an integrated presence on the renewable energy value chain (the 
solar value chain in our case studies) brought real advantages to the renewable energy businesses. 
Therefore, we would also categorise the presence in the value chain as a key success factor. 
The Possible Success Factor number 5 (legal and financial environments) was validated in two cases 
but was questionable for the two other cases. Based on these results, we would say that a country’s set 
and transparent legal and financial environments surrounding renewable energies might be a success 
factor for renewable energy businesses to some extent, as it might encourage and facilitate its 
implementation and its activities. However, it cannot be stated as an essential factor for the success of 









Chapter 6: Conclusion 
 
Outcome of Research 
 
This research has confirmed three key success factors. This means firstly, that renewable energy 
businesses should have a goal of constantly developing and making use of new technologies. 
Secondly, renewable energy businesses should invest greatly in Research and Development to ensure 
their competitive advantage. And thirdly, renewable energy businesses should be involved in most of 
the steps of the value chain to benefit from a clear differentiation on the market. 
The research also highlights that two of the possible success factors tested, are case by case success 
factors. In fact, they are not necessary for the success of the renewable energy business, but might, 
nevertheless, be useful in the company’s strategy. In other words, they are good to have, not must-
haves. This means firstly, that renewable energy businesses might succeed without a clear focus on 
process efficiency or innovation to remain competitive within their industry. Secondly, although 
having a stable and favourable regulatory framework helps, it is possible for renewable energy 
businesses to succeed in countries where the legal and financial environments around renewable 
energies are not entirely set and transparent. 
Throughout the review, I was on the lookout for other possible success factors that could have been 
drawn from the case studies. However, looking back over the four case studies, no obvious additional 




A first limitation to this study is that conclusions are based on four case studies only. This is a limited 
sample that offers a first understanding of the success factors that have been tested. However, a larger 
sample could help bring more light to the subject and reach sounder and more detailed conclusions. 
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Secondly, this research does not include interviews of members of each renewable energy business 
analysed or of industry specialists. Interviews could have brought more qualitative data, and 
potentially some more insight into the businesses under review. They would have given access to a 
view from the inside of the businesses and from the renewable energy industry. 
Thirdly, this research looks into five possible success factors. It would be interesting to test more 
possible success factors as it would allow for deeper understanding of renewable energy businesses 




To explore the topic of renewable energy businesses and their success factors further, more case 
studies could be done. This could include case studies from businesses in other than the four countries 
analysed, but also multiple businesses per country. This would offer a broader and deeper view and 
understanding of the subject. The bigger sample would account for more precise and reliable data from 
which to draw conclusions. Furthermore, companies could be analysed by categories (e.g. larger 
versus smaller businesses, manufacturers versus power plant operators). 
Given more time and resources, I would also like to collect some primary data. As mentioned in the 
previous section, interviews of members of the companies analysed would bring valuable insight into 
each case study. Interviewing experts of the sector of renewable energies and renewable energy 
businesses would also bring helpful information to test some of the possible success factors. 
Furthermore, quantitative analysis could also add to the research. For instance, quantitative analysis 
of the efficiency of businesses’ processes, quantitative analysis of the impact of Research and 
Development investments or even quantitative analysis of other possible success factors could offer 
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